Background: Tobacco use is a major public health problem, and its prevalence is globally increasing, especially among children and adolescents. Objective: The Global Youth Tobacco Survey aimed to explore the epidemiological trends and risk factors of tobacco smoking among intermediate school boys in Riyadh region of the Kingdom of Saudi Arabia. Method: A two-stage cluster sample design was used to produce a representative sample of male students from selected schools. The participants (n = 1830) self recorded their responses on the Global Youth Tobacco Survey questionnaire. Results: Lifetime prevalence of cigarette smoking was 35%, while 13% of students currently used other tobacco products. About 16% of students currently smoked at home, and 84% of students bought cigarettes without any refusal from storekeepers. Thirty-one percent and 39% of students were exposed to secondhand tobacco smoke inside and outside the house, respectively, which was definitely or probably harmful to health as opined by 87% of participants, and 74% voiced to ban smoking from public places. Among current smokers, 69% intended (without attempt) to quit and 63% attempted (but failed) to quit during the past year. Almost an equal number of students saw antismoking and prosmoking media messages in the last month, and 28% of students were offered free cigarettes by a tobacco company representative. In schools, more than 50% of students were taught about the dangers of cigarette smoking in the last year. Smoking by parents, older brothers, and close friends, watching prosmoking cigarette advertisements, free offer of cigarettes by tobacco company representatives, perception of smoking being not harmful, and continuing smoking which can be easily quit significantly increased the odds of smoking by students.
Introduction
Tobacco use, the second major cause of preventable deaths, is the fourth most common risk factor for a variety of diseases. 1 Smoking is growing rapidly among children, and reportedly 250 million children alive today would die by tobacco use in the near future. Furthermore, half of the children worldwide are exposed to passive smoking at home, In the Kingdom of Saudi Arabia, a handful of small studies have been conducted to estimate the prevalence of smoking both in community and health settings. [3] [4] [5] [6] [7] [8] [9] [10] The revealed prevalence of current smoking ranged from 17%-25.3% in boys, attributed to desire, stressors, and parental smoking; religion and health issues were the main factors discouraging smoking and the rate of smoking was up to 34.4%. [3] [4] [5] [6] [7] [8] 10 However, large epidemiological surveys among children and adolescents are scanty. In a review, Hamadeh found variable prevalence rates of smoking among males and physicians in the Gulf Cooperation Council (GCC) countries. 11 The GYTS 12 in Arab countries revealed that current smoking ranged from 4.1%-14.9% and the current smoking among boys was 4.4%-23.1%, the highest in Oman and the lowest in Egypt. In the West, no gender differences exist and current tobacco use ranged from 13.9%-45.5%. 13 Evidently, there is a huge research database on tobacco use in the Western world as compared to the Middle Eastern world. In line with the World Health Organization tobacco survey initiative, a tobacco survey, the first of its kind, was conducted in the Kingdom of Saudi Arabia in the year [2001] [2002] . Though some results of this survey were published in GCC States report, 12 this article is quite comprehensive and its findings still have scientific value as to make comparisons with other GYTS conducted subsequently at Arabian Gulf level.
Material and methods gYTS strategy
The GYTS tracks tobacco use in both genders 13-15 years of age by using a common methodology and a self-administered questionnaire with 56 core and six optional questions.
14 Both Centers for Disease Control and Prevention and World Health Organization have supported many countries to conduct GYTS to produce comparable epidemiological data globally.
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Design
This cross-sectional GYTS was conducted among intermediate school students in Riyadh region; exclusion of other regions was a study limitation. As boys and girls study in separate schools, this survey was restricted to boys only. At the time of inception of this survey, girls' schools were administered by a separate governing body that was refusing the fact that "the girls being smokers," and hence the investigators were not given permission to recruit girls.
Sample
This survey recruited male students of age 13-15 years from schools with first, second, and third intermediate grades. A two-stage cluster technique was used to produce a representative sample of males. The first-stage consisted of all schools with three intermediate grades, which were selected with probability proportional to school enrolment size. The second-stage consisted of systematic equal probability sampling with randomization of classes from each school that participated in the survey. All intermediate classes in the selected schools were included in the sample. All students in the selected classes were eligible to participate. Notably, exclusion of female students was another study limitation.
instrument
The GYTS questionnaire with core questions was used, but with some adaptations to optional questions in order to explore shisha smoking and the antismoking role of religion. The questionnaire was translated to Arabic with back translation into English to check the accuracy of questions. All team members agreed 100% on all items.
Data collection
After obtaining permission from the Ministry of Education and school authorities, data was collected from students in 25 sampled schools. The number of participants was 2091, but 1830 students returned completed questionnaires (response rate = 87.5%). All participants were informed of study benefits and their responses were anonymous.
Data analysis
The data was weighted to adjust for sample selection, nonresponse, and poststratification of the sample population relative to the grade and sex distribution in the total population. The weighting factor used a specific formula, and was applied in the present survey. It was also used in GYTS conducted globally. The missing values, expected in self-administered questionnaires were neither imputed nor excluded overall, rather they were excluded from the denominator for individual variable in univariate or pairwise where a bivariate analysis was performed. While adjusting for the complex design and varying responses, standard errors, unweighted frequencies, weighted percentages, 95% confidence intervals (CI), and odds ratio (OR) were calculated by using Epi Info (v 3.2; Centers for Disease Control and Prevention, Atlanta, GA).
Results
Demographics
The participants' age distribution was as follows: 11.4% were 12 years or younger, 61.8% were [13] [14] [15] 
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Youth tobacco survey equally distributed in regular first (35.1%), second (30.5%), and third grade (27.9%), and 6.5% were repeaters in any of the three grades. Although this survey targeted students of 13-15 years of age, some of them were below (11.4%) and above (26.8%) this range.
Lifetime smoking
When asked if they had ever tried or experimented with cigarette smoking even once in their life, 34.5% responded yes. The lowest prevalence (21.8%) of lifetime smoking was in 14-year-old students. The proportion of students who had ever smoked increased with higher grades and more so for repeaters: 23.0% of regular first, 34.9% of regular second, and 44.4% of regular third grade; 36.9% repeaters of first, 62.0% repeaters of second, and 67.2% repeaters of third grade. The observations on students' age when first attempting smoking were as follows: 14.3% at age 7 years, 11.8% at age 8 or 9 years, 17.7% at age 10 or 11 years, 30.8% at age 12 or 13 years, 22% at age 14 or 15 years, and 3.5% at age 16-18 years. Cumulatively, 43.8% of those who had ever smoked first tried smoking by age 11.
current smoking
A total of 10.8% of students had smoked cigarettes on one or more days in the last 30 days. Among those, 60.9% smoked on 1-9 days, 16.9% on 10-29 days, and 22.3% on all 30 days. Of those who smoked cigarettes daily, 84.1% smoked ten or less, 5.7% smoked 11-20, and 10.3% smoked more than 20 cigarettes (of whom 66.5% were $16 years).
The lowest (2.6%) and highest (25.9%) current smoking rate was among 14-year-old and 16-year-old students, respectively. The prevalence of current smoking increased with higher grades and almost doubled in regular students of third grade (14.9%) as compared to first (6.8%) and second (7.1%) grade students. Among the first (23.2%), second (36.6%), and third (35.3%) grade repeaters, the prevalence was much higher than students in regular identical classes. When students were asked to categorize themselves, the responses were as follows: 74.2% never smoked, 14.1% ex-smokers (6 months or more abstinent from smoking), 6.5% occasional smokers, 2.5% chain smokers (smoking most of the time), and 2.8% daily smokers.
Sources, cost of cigarettes, place of smoking, and craving There were two main sources of cigarettes: 40.6% bought from a store and 20.7% borrowed from others. Marlboro (Philip Morris USA, Richmond, VA), the model brand, was used by 49.7% current smokers. More than half (59.3%) of current smokers reported not buying cigarettes while the remaining had spent 60-180 or more Saudi riyal in the last 30 days. The two most common places for smoking were public places (46.3%) and at home (19.2%). Smoking after a meal, reflecting craving, was reported by 55% of smokers. Sometimes and always feeling like smoking first thing in the morning was reported by 51.5% and 2.3%, respectively.
Other tobacco products use
Reported use of other tobacco products was: 6.8% used shisha, 5.2% used moasil, and 1.2% chewed tobacco. Furthermore, 2.9% and 1.8% smoked cigarettes with shisha and moasil. One form of other tobacco products was used by 22.7% of participants and 13.1% had used one form of other tobacco products in the last 30 days.
Passive smoking
Overall, 53.3% students were exposed to smoking at home or outside during the last 7 days. More than two-thirds of responders (68.6%) reported a smoker should get permission from others before smoking, 25.3% would permit smoking if asked. Compared to 20.7% of nonsmokers, 71.9% of current smokers (smoking regularly more than 6 months) would permit smoking.
Future presumptive smoking practice
When asked if they thought they would be smoking in the next 12 months and the next 5 years, 84.5% and 84.9% of students reported negatively to smoking, respectively. If a cigarette was offered by best friends, 14.4% reported that they would smoke.
Quitting smoking
Among lifetime smokers, 32.1% were still smoking. Among quitters, 61.2% stopped smoking 1-12 months prior and 38.9% had quit 2-3 years or more prior. The main reasons for quitting were related to health (38.8%), finances (6.0%), family (8.0%), friends (2.8%), Islam (33.8%), and other (10.5%).
Among current smokers, 69.3% intended (without attempt) to quit and 62.5% attempted (but failed) to quit during the past year. In addition, 61.7% would quit if they intended to, but 38.3% did not think so. Among lifetime smokers, 26.5% attempted quitting without success and 17% received no support to quit whereas 35.5%, 23.6%, and 23.8% received help from antismoking program professionals, friends, and family members, respectively.
Dovepress Dovepress
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Al-Bedah and Qureshi A total of 28.5% thought it would or would not be definitely difficult to quit once they had started smoking. When asked if they thought smoking was less harmful at their age because they could quit at any time, 68.4% of students thought absolutely not, 46.4% did not think so, 17.9% thought possibly, and 13.7% thought definitely. When asked if they thought it was safe to smoke for only a year or two as long as they quit after that, 75.6% of students said definitely not, but 8.7% thought it likely and 7% said definitely.
Perceptions and social acceptability of smokers
Notably, 34.8% vs 17.8% participants believed that boys who smoked have more friends, but 7.1% thought there was no difference from nonsmokers and 40.3% didn't know. Conversely, 19% of participants believed that girls who smoked have more friends, but 55.3% didn't know. Only 11% of students believed smokers feel more comfortable at social gatherings. Twenty percent of students believed that boys who smoked are more attractive, but 30.8% believed smoking makes them less attractive. Alternatively, 14% believed smoking makes girls more attractive. Students' opinion of a person smoking were: disobeying religion (63.7%), being stupid (21.3%), lack of confidence (6.5%), strong personality (4.8%), successful (2.4%), and intelligent (1.4%). A similar pattern was revealed in students' opinion of a woman smoking.
health beliefs and smoking
The participants' responses to how smoking affects their health were as follows: 36.8% thought smoking makes you lose weight, 3.7% thought smoking does not make you lose weight, 10.5% believed smoking made no difference, and 49% did not know about such relationships. The majority of students believed that active smoking (89.4%) and passive smoking (87.3%) is harmful to health and 74.2% of participants favored a ban on smoking in public places.
Social smoking environment
Both parents of 1.8%, father of 16.3%, and mother of 0.4% of students smoked. A few students (2.3%) did not know their parents' smoking status, but 79.2% reported that their parents did not smoke. Furthermore, brothers of 29%, paternal uncles of 36%, and maternal uncles of 41.8% of students smoked. Compared to 57.3% of students who stated that none of their friends smoke, 32.2% stated that some of their friends smoke and 10.5% stated that all (3.7%) or most (6.8%) of their closest friends smoke. Family members discussing with them the harmful effects of smoking was reported by 68.4% of respondents. Among current smokers, 29.8% of students thought that their parents knew about their smoking.
Prosmoking campaign
A total of 14.6% of students had not been exposed to prosmoking campaigns. Of those who had been exposed, 97% had seen actors smoking. While watching sports on television, 72% of students had been exposed to cigarette brand names. About 66.3% students had seen cigarette advertisements in brochures or flyers. Of the 64.7% of students who had attended sports events, 67% had seen cigarette advertisements. Having an item with a cigarette logo on it and being offered free cigarettes by tobacco company representatives was reported by 12.2% and 27.6% of students, respectively. Although the sale of cigarettes to minors is prohibited, only 39.5% were refused sale.
Antismoking campaign
During the past 30 days, 69.4% of students were exposed to antismoking messages. During sports or other community events, 85% had seen antismoking messages. Fifty-four percent of students were taught about dangers of smoking in the current year, but 21.2% were not sure. Forty-seven percent of students had discussed the reasons of smoking among youth in class, but 22.2% were not sure. Nearly half (49.5%) of students had been taught about the bad effects of smoking, but 21.9% were not sure. When asked how long ago they had discussed smoking and health as part of a lesson, 24.6% students said it was never discussed, 13.3% said it was discussed more than 1 year ago, 20% said it was discussed last term, and 42% said it was discussed this term. Both outside the classroom and family milieu, 46.3% of students said that they had been advised by workers in a sports club or youth association to refrain from smoking during the last year. During the same period, 50.9% had been advised by a health worker about the bad effects of smoking, while 63% had been advised by religious leaders.
Potential risk factors of current (past month) smoking
It was observed that children of parents who smoke were twice as likely to be current smokers ( Table 1 ). The likelihood was four or ten times greater if any of their older brothers or close friends smoke, respectively. Statistically significant associations were observed between current smoking and watching cigarette advertisements on television ( Notably, current smokers were observed to have a significant association with a free offer of cigarettes by tobacco company representatives. Almost all forms of antismoking media campaigns had no significant association with current smoking status. Ironically, the students who received advice against smoking from any worker in a sports club or youth association were 1.6 times more likely to be current smokers than those who did not receive advice. No statistically significant associations were revealed between the perception of smokers and current smoking status. In regards to the harmful effect of smoking on health (Table 3) , those who believed smoking is not harmful were two times more likely to be current smokers than those who believed it is harmful. The students who thought it was safe to smoke for a year or two as long as they quit later were more likely to smoke than those who do not think so. Likewise, students who thought smoking at their age is less harmful as they can quit smoking at anytime were two times more likely to be current smokers than those who thought otherwise.
Accepting an offer of cigarettes from best friends substantially increased the odds of current smoking (OR: 24.7, 95% CI: 16.9-36.1). Similarly, smokers who believed that they would be smoking during the next 12 months (OR: 11.2, 95% CI: 7.8-9.3) and 5 years (OR: 6.8, 95% CI: 4.8-9.8) from now also showed increased odds of smoking (Table 4) .
Discussion
GYTS has been conducted in boys and girls simultaneously across many countries of the world.
14 This survey was conducted among school boys only, a study limitation. Therefore, its findings are comparable with smoking pattern among boys in other studies. 19 The GYTS targets 13-15 year olds, and in the Saudi education system this age band mostly study in intermediate schools. However, due to lenient policies of school enrolment age and retention of repeaters, almost 37% of students were outside this age range, which might also impact on the comparison of its results. Age and current smoking status were found to be strongly associated.
Almost one-third of students at intermediate school had tried a cigarette at least once in their life, and another tenth had smoked a cigarette at least once in the last month. These data were consistent with other GYTS in Gulf countries (lifetime smoking [20.9%-41 .5%] and current smoking [14.3%-23 .1%]), but inconsistent with other studies outside the Eastern Mediterranean Region. 19 Although 50% of students claimed to have smoked less than 6 days in the last month, one-fifth claimed to have smoked daily. This is quite alarming considering 10% of students smoked more than 20 cigarettes daily, which could lead to the development of disease.
Senior students had a higher prevalence of current smoking compared to students 13-15 years of age, who had collectively the lowest prevalence of current and lifetime smoking. Although this might be due to measurement error, it may indicate a new smoking epidemic among youth that requires a replication study. The age at first cigarette smoking was low, 14.3% of lifetime smokers had their first cigarette at 7 years or younger and 43% at 11 years or younger.
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Youth tobacco survey This trend further increases the future risk of tobacco-related diseases, which necessitates further expansion of innovative antismoking activities targeting school children. 20 Tobacco use is a global cause of chronic diseases and mortality. 20, 21 Its addictive potential due to initial experimentation, underappreciated by children, opens windows to other addictions. Over two-thirds of current smokers intend to quit, and a similar proportion attempted to quit but in vain due to the likelihood of nicotine addiction. Quitting was mainly related to Islamic and health beliefs but quitters were largely unaware of supportive sources, (eg, smoking cessation clinics), which include family and social support together with professional help, as well as awareness of campaigns and effective tobacco control programs. 22 Smoking lifestyle promoted by cigarette manufacturers, further compounded by family and peer role models and easy access to cigarettes, provide vulnerable teenagers a good social milieu to experiment. Thirteen percent of students had used another form of tobacco in the last month and, besides active smoking, more than 50% were also exposed to passive smoking, all potentially hazardous for growing children.
Students were exposed to both antismoking and prosmoking campaigns simultaneously. The myth of manhood and success linked with smoking had no impact on students, and moreover those believing in this relationship showed no significant association with current smoking. Arguably, prosmoking programs must be countered on equal footing by antismoking strategies. 20 Furthermore, although the health education messages flashed through multimedia perceived by a wider public were effective delivery techniques, they were not associated with smoking status in this study. Conversely, the health education messages from schools were more effective than media because students have reasonable trust in their teachers. It is worth knowing that direct advertisement of prosmoking in media is prohibited and violators are punished, but indirect advertisement, especially tobacco companies offering free cigarettes in many locations such as restaurants, malls, and cafes, are obvious. Concerned authorities must plug these loopholes in order to curtail devious prosmoking strategies adopted by its promoters.
From the religious perspective, although most of the participants perceived smokers negatively, religious counseling did not show a significant association with current smoking. But a high proportion of students attested to the significance of religion and a major determinant of both quitting and a negative image of adult smokers. Consequently emphasizing religious beliefs in antismoking programs could be an effective way to control smoking in this ultraconservative, religious society.
Conclusion
In summary, the key findings of this survey were that an increasing number of male students start smoking at a younger age; the revealed prevalence of lifetime smoking among male students was 34.5%; the rate of current smoking ranged from 2.6%-25.9%; a number of identified correlates of smoking, especially prosmoking direct and indirect advertisements, were coupled with tobacco use among intermediate school students; both health concerns and religion were important protective factors that appeared to discourage intermediate students not to smoke and to quit smoking; and its findings are fairly consistent with studies conducted in World Health Organization member states. 14, 19 Tobacco control program authorities should include multiple strategies 22, 23 for reducing the growing smoking epidemic among intermediate school students in the Kingdom of Saudi Arabia.
